Abstract
Introduction
The advent of new electronic platforms is forcing firms from a range of industries to come together in so-called "value networks" for the provision of innovative mobile services. Yet the rapid evolution of mobile services has left many issues unresolved. The problems of interest to us include uncertainty with respect to the complex networks that are involved in delivering these services. In environments of increasing electronic interaction, the value chain concept, where materials are moved sequentially down a supply chain, has been replaced by the value network, which is a dynamic network of partnerships and information flows (Bovel & Martha, 2000) , changing as customer preferences change. This phenomenon is also taking place in the telecommunications industry (Li & Whalley, 2002; Maitland, Bauer, & Westerveld, 2002; Sabat, 2002) . We aim to understand the interdependencies among actors involved in delivering mobile services in general, and mobile information and entertainment services and location-based services in particular in terms of their contribution to value creation. To this end, we adopt a resource-based perspective.
We consider a number of innovative cases of mobile information and entertainment services. Such services involve the delivery of information and entertainment content to a mobile user. Since these services typically require collaboration of a range of actors across different sectors, our analysis encompasses the entire "value network" of firms involved in making the service available. Whilst research on value networks for mobile services could be approached from several angles, including network formation, strategic management, and so forth, here we focus on resources and interdependencies. We investigate the actual constellation of actors: what are their resources, how are they interdependent, and what do they contribute to the value network? Is content really king?
The chapter is structured as follows. We begin with a brief review of relevant literature to provide a basis for our analysis of several mobile information and entertainment services. In particular, we examine the interdependencies among actors in the value networks and how their contribution to value creation determines their strategic position within the network. These tools are then used to analyse each of the five case studies of specific services. In the cross-case analysis, we collate and discuss the findings from the cases, paying particular attention to the role of content and the position of content providers. We conclude with the implications of our research for the literature on value networks and point to further areas of research.
Theoretical Context
A fundamental aspect of a value network is that it accomplishes the directed utilisation of resources in the provision of a product or service. In the following subsections, we derive a basis for our analysis of interdependencies in mobile information and entertainment services. The aim is to arrive at an analytical tool that can be used to understand the interdependencies among actors involved in delivering such services in terms of their contribution to value creation. This will provide important insights into the configuration and dynamics of actors in value networks and the extent to which these value networks depend on content providers to succeed.
We begin with a definition of resources and, given the context of value networks, we include a discussion of the resource-based view and its links to strategic alliances. Next we look at interactions among organisations in inter-organisational relations and, more specifically, value networks for the provision of mobile services. Finally, we consider different classes of interdependencies, focusing on the strategic position of firms within the value network and not within the market. We will argue that the configuration of actors is based on their resource-based contribution to value. We conclude this section with a summary of the analytical tools to be employed in the analysis of the case studies.
Resources
In this section, we first consider the concept of resources in detail in order to arrive at a definition/classification of resources for the analysis of interdependencies.
Definition of Resources
Resources have been studied from many perspectives, and the concept can be conceived very broadly to include almost everything in an organisational (capital, labour, infrastructure, technology, knowledge, processes, routines, capabilities) and inter-organisational setting (relationships, etc.) . Hoskinson, Hitt, Wan, and Yiu (1999) review a range of studies by researchers from different disciplines that analyse resources giving rise to competitive advantage.
With our focus on the role of resources as they relate to interdependencies in a network of actors, we find the distinction between tangible and intangible resources (Itami & Roehl, 1987; Wernerfelt, 1984) most useful. Haanaes and Fjeldstad (2000) identify tangible resources as concrete and tradeable, factories, technology, capital, raw material, and land, and intangible resources as difficult to transfer, skills, knowledge, relationships, culture, reputation, and competencies. Essentially, this distinction parallels the two types of resources, property-based resources and knowledge-based resources, identified by Miller and Shamsie (1996) . Building on this distinction, Das and Teng (2000) have identified three salient characteristics of resources in the resource-based literature and arrive at a matrix of resources that illustrates specific kinds of resources in each category. The basis for this classification is the reasoning that alliances need to be formed in order to obtain resources featuring imperfect mobility, imitability, and substitutability. Imperfect mobility refers to the difficulty and cost of moving certain resources from one firm to another and obtaining them from the owner. Imperfect imitability and imperfect substitutability imply the difficulty of obtaining similar resources elsewhere. Complementing this with the external assets identified by Porter (1991) (reputation and relationships), we arrive at the following illustration of resources (see Table 1 ).
Resources, Strategic Alliances, and Value Networks
Resources have been considered in a range of different literatures, and they play a particularly central role in the resource-based view (RBV) of the firm and in the resource-dependence literature. More recently, links have been established between the RBV literature and the role of resources in strategic alliances (Erasmus, 2004; Das & Teng, 2000) . We consult these to arrive at a definition (classification scheme) of resources for our analysis of interdependencies in value networks of mobile information and entertainment services.
The focus of the resource-based view (RBV) is the resources possessed by the firm. The RBV stresses value maximisation through the integration of resources. Successful firms are those firms that are able to acquire and maintain valuable idiosyncratic resources for competitive advantages (Oliver, 1997) .
The resource-based view has been applied mainly to the individual firm to analyse various resources possessed by the firm but increasingly also in strategy research. Recently, the resource-based view has also been linked to a network perspective, specifically by considering the resource-based view in the context of strategic alliances (see, for example, a review of studies by Das & Teng, 2000) :
…the resource-based view suggests that the rationale for alliances is the valuecreation potential of firm resources that are pooled together. (Das and Teng, 2000, p. 56) Das and Teng (2000, p. 42) and Porter (1991) The application of the resource-based view to research on strategic alliances provides the link with value network research in focus here. Strategic alliances can be regarded as a category of inter-organisational relations and networks. The common premise is that it is precisely the complementarity of resources that necessitates the formation and evolution of both, strategic alliances and value networks, and that none of the actors can make all the necessary components available for product development or service provision.
The resource-based logic suggests that the competitive advantage of alliances is based on the effective integration of partner firms' valuable resources. (Das & Teng, 2000, p. 48) A resource-based perspective of the actors therefore provides a relevant basis to examine interdependence in the value network. From a resource-based perspective, paraphrasing Das and Teng (1998) 
Interdependencies
It has long been argued that all firms are embedded in one or more networks in which they collaborate with others to create value and in order to service the markets (Granovetter, 1985) . Network boundaries are not easily defined because mostly there is no overarching purpose for the interactions. As noted in de Montalvo (2003a, 2003b) , this is different for so-called value networks where the boundaries of the network can be more clearly distinguished by identifying the actors involved in the provision of a specific service. In a value network, the interaction among actors is goal-directed (i.e., the provision of a service) and cannot be assumed to be influenced merely by the individual actors' intention to influence each other. Value networks imply interdependencies (which may differ in their form and extent) among the organisations involved in it. Our analysis is aimed at specific relationships and interdependencies within the value network, i.e., the actors' own and others' resources, rather than in terms of products, markets, and competitors. Gadde, Huemer, and Håkansson (2003) have argued that each actor has a unique position in the network that is perceived differently by the different actors in the network because all have different relationships. We are interested in a more "objective assessment" of the different actors' positions within the value network on the basis of the resources and their relevance or importance to value creation in a given network. Theories on strategic management and resource dependence have often regarded interdependencies among organisations as inherently negative. Emphasis is therefore placed on how to manage interdependencies, on the implication of different coordination mechanisms (e.g., Ebers, 1999) and on strategies to restructure the conditions of interdependence (e.g., Mintzberg, 1979 Mintzberg, , 1983 Nassimbeni, 1998) . In order to analyse dependencies in industrial networks, Håkansson (1987; Håkansson & Waluszewski, 2002) presents a "network model" inspired by strategic management theory with three dimensions: 1) actors, 2) activities, and 3) resources whereby actors perform activities and control resources. Activities are used to change other resources in different ways. These three elements are assumed to be related to each other as networks, that is, actors related to other actors, activities related to other activities, and resources related to other resources. In addition, these "networks" are closely connected in an "overall" network. The interdependence between various relationships in the network implies that a certain actor's change in behaviour also influences the position of other actors (Axelsson, 1987) .
The distinctions and relations of the dimensions in this network can provide a basis for our analysis of interdependencies in value networks and the process of value creation. Activities within the value network bring together different types of actors and resources and create (different) relationships of (inter)dependency.
Several forces are identified binding the three networks together (actor network, activities network, and resource network (Håkansson, 1987) ): 1) functional interdependence (actors, activities, and resources as a system that is functionally related), 2) power structure (actor power based on activities and resources), 3) knowledge structure (activities' design and resource use bound together by actors' knowledge), and 4) time-related structure (network as a product of its history). For our analysis of the strategic position of actors within the value network in terms of their contribution to value creation, the second type (power structure) is of greatest interest for our analysis. Actor power is assumed to be based on the activities and resources of a particular actor. In particular, we argue, that actor power stems from the characteristics (degree of mobility, imitability, and substitutability) of the resources. To typify the power "structure" among the actors in a value network, we propose a distinction between essential, network-specific, and generic resource contributions to value creation, ranging from greater to lesser relevance to value creation in the network and based on resource characteristics. We define essential resources as resources that are indispensable to the value network and the service it provides. These resources cannot be replaced without affecting the existence of the service, and they are highly immobile, difficult to imitate or substitute. Network-specific resources are crucial for the service that the value network provides, yet their replacement would be possible without affecting the service directly. They are fairly mobile, able to be imitated or substituted. Generic resources are required for the provision of the service, but they are so general that they could be replaced fairly easily without impacting the service. They are reasonably mobile, imitable, or substitutable.
This distinction provides a basis to define different partner types in the value network:
structural, contributing, and supporting partners (ranging from greater to lesser actor power depending on the kind of resources they contribute), thus identifying the nature of interdependencies in a given network and the strategic position of actors within the network.
Summary and Conclusions on Theoretical Framework
Summarising the above discussion, this section provides a brief overview of the key concepts and their definitions that will be used in the subsequent analysis of mobile information and entertainment services. In order to "unpack" interdependencies in value networks for the provision of mobile information and entertainment services, we adopt Håkansson's distinction of networks of actors, of activities, and of resources as a functionally related system.
To capture the importance or relevance of different resources to value creation in a given network, we have proposed a distinction between essential, network-specific, and generic resource contributions to the value network. Each of these contributions may be in the form of tangible (property-based) or intangible (knowledge-based) resources. For our analysis, the matrix in Table 2 will be used to "map out" the different resources in a given value network and their relevance or importance to it. In each case study, we consider the actors and their resource contribution to the network.
Given our interest in resources from an interdependency perspective, our focus is not on all possible resources a partner may possess. Rather, we consider resources of partners in terms of their contribution to the value network, that is, to the provision of the specific service.
With this approach we are also able to counter criticisms of the resource-based view (e.g., Foss, 1998) by looking beyond the individual resource and considering how resources are clustered and how they relate; in this case, in the provision of a mobile service provided by a value network.
The distinction of different resource contributions provides a basis to label different partner types in each value network: structural partners provide essential resources, contributing partners add network-specific resources, and supporting partners contribute generic resources to the process of value creation. This allows us to identify the nature of resource-based interdependencies in a given network and the strategic position of actors within the network. At this level of analysis, it will be possible to carry out a cross-case comparison of power structures in different value networks and identify similarities and differences in terms of the types of industrial players that assume positions of greater or lesser importance. This section presents the analysis of the case studies of five mobile information and entertainment services. First, we set out the scope of the empirical research with a brief introduction and definition of mobile information and entertainment services, followed by an outline of the methods used and an overview of the five services that were selected as case studies. Then, each service is introduced and analysed in turn. The findings of the cases are collated and discussed in the cross-case analysis.
Mobile Information and Entertainment Services
The mobile services discussed in this research are limited to mobile information and entertainment services. As depicted in Figure 1 , mobile information and entertainment services (category 2) are a subset of the broader category of mobile services (category 1), which are simply services made available to mobile users independent of the type of network (GPS, public switched mobile network, etc.). As defined here, mobile information and entertainment services require a connection to a network, which is in turn connected to the Internet. Currently, the dominant mode of access is through the mobile telecommunications network infrastructure connected to the fixed public switched network.
We define "mobile information and entertainment services" as the delivery of information and entertainment from specially formatted content sources (e.g., Internet sites, SMS, MMS) via the mobile telecommunication network to a mobile user. The terms "value added services in mobile commerce" and "mobile information and entertainment services" are often used synonymously. What is important is that parties other than the network operator are involved to make the service available to customers.
In this research we also consider information and entertainment services that are based on location information. The use of location information has the potential to enable a whole range of new services and requires the involvement of a new kind of actor such as GIS suppliers. In general location-based services can be offered through the mobile telecommunications network (category 3), independent of this network (4), and also in a fixed environment (5).
Of interest to this research are services offered in the domain of category 2 (mobile information and entertainment services) and category 3 (location-based mobile services) offered over the mobile telecommunications network.
Method
Within the context of mobile information and entertainment services, five services were selected as case studies. The services were offered to end-users in three different European countries: Netherlands, Germany, and Sweden. To understand the service network composition and the dynamic among actors in terms of interdependencies and resources, interviews were held during the summer and fall of 2002. For each service, depending on the network size, interviews were held at between two and five firms. At each firm the interviewees were typically managers in charge of the relationship with the external partners associated with the particular service. Data from interviews were also supplemented with information gathered from company Web sites as well as through industry reports and in some cases other academic literature. The scope of the five service networks was defined by their relationship to end-customers. Services for which end-users were charged were chosen. In the appendix, we first present a table with an overview of the cases. Then a completed matrix (based on Table 2 ) is shown for each of the five services in Tables 5-9 .
Case Studies
In this section each service is introduced and analysed in turn. The findings of the cases are collated and discussed in the cross-case analysis. First the two non-location based services are discussed.
My Babes
My Babes is a Dutch i-mode service that allows a customer unlimited access to a variety of genres of erotic content for a monthly subscription. Customers can view photos in different categories (topless, bikini, etc.), access games (Stripjack and HotOrNot) and store their favorite photos in a photo album for easy reference. The actors are KPN Mobile, iMedia, and Internet-based raw content suppliers. iMedia is a media firm that purchases content through market-based transactions with Internet firms and then modifies the content to meet the standards for the i-mode service.
Analysis of the My Babes Case
The i-mode cases have many of the resource contributions in common. The network operator contributes a large number of the essential resources (see Table 5 ). The operator takes care of the network, platform, billing, marketing, and partner network concept and is involved with customer support. This is all part of the i-mode concept. Another element of the i-mode concept is that the operator controls a procedure to enforce content quality management. Thus the resource contribution of the content suppliers is influenced through this relationship. In the MyBabes case, iMedia acts as an intermediary, which developed the specific service concept. In the i-mode model, intermediaries propose services to the i-mode staff, and they are approved or rejected. One of the items they are judged on is feasibility, and hence they must have their downstream partners identified. Once the service is accepted, the intermediary is responsible for developing the content to the specifications of the operator, which may change according to demand and feedback from consumers. This ongoing content development, which is a network-specific resource, places iMedia in the contributing partner role. In this role the firm must contend with an abundant supply of pornographic material (raw content) and provides the value-added service of matching the raw content to the tastes of the i-mode target market as well as editing the content so that it can be considered 'erotic' rather than pornographic. The intermediary also handles customer support problems. While the operator handles problems related to the data access service, iMedia is responsible for any problems specifically related to the service. In this capacity iMedia functions as a supporting partner. Also appearing as a supporting partner are the raw content suppliers, which are left to supplying the generic resources. In the case of myBabes the generic content is a class of pornographic images that can be easily transformed into erotic content, which does not contain depictions of sexual acts. This content tends to be of higher quality (settings, models, etc.), and therefore the intermediary requires a raw content supplier who can discriminate pornographic content quality. Despite this caveat, this function is in demand across a number of industries and hence is considered a generic resource. Thus this case presents a clear picture of a dominant network operator and an intermediary that appears as a structural partner but also plays contributing and supporting roles. The raw content suppliers are supporting and can be easily replaced, as did occur after only four months of operation.
Radio538
The Radio 538 ringtune case is also a Dutch i-mode service. A monthly subscription to the Radio 538 ringtunes service allows customers to download five ringtones from a variety of categories: music, voices and sounds. Radio 538 branded their service as "ringtunes" to distinguish the service from other "ringtone" services on the KPN Mobile i-mode portal. The i-mode handset, manufactured by NEC, allows customers to store a total of 13 polyphonic (16-chord) ringtones. Radio538 is a Dutch media firm that owns and operates a popular radio station. The ringtones are developed by several means that include the participation of the Radio538 DJs, Tutch and Jingle Hell, which turns popular music into ringtones. Permission to use the popular songs for ringtones is obtained through a copyright clearinghouse, BumaStemra, and the software that makes the ringtones available via the i-mode service is provided by Faith.
Analysis of the Radio538 Case
Like the MyBabes case, the network operator contributes a large number of resources. However, there are quite a few differences with the former case related to the other actors. In the Radio538 case the partner type identification is not so clear. Many actors are involved in content development with each actor offering their own very specific contribution. There is a strong intermediary, Tutch, responsible for the service conception and design and ringtune application provision. Tutch, however, is invisible in the market, since the well-known media firm radio station Radio 538 provides the branding. KPN Mobile wanted to pursue a relationship with Radio538 because it has access to the targeted customers. Initially the ringtones made by Radio538 were expected to match the tastes of the target market; subsequently the diversity provided by the DJs' ringtones added to their popularity. However there were other motives for pursuing a relationship with Radio538 given Radio538's national radio coverage and hence national brand recognition in the iMode target market. The media company Radio 538 also develops content, since they decide which songs are considered hits and will be the source for ringtunes; facilitate DJs to register remarkable pronunciations for ringtunes; and produce sounds for ringtunes. The DJs and the music makers are the providers of the generic content that is turned into ringtunes by another intermediary, Jingle Hell. Customers are supported by the network operator as well as by the first intermediary, Tutch, depending on the kind of question they have. Often customers first address the media firm Radio 538, and subsequently they are invisibly transferred to Tutch. Because of the nature of the service, other specialized resources are also involved, like software for ringtunes and a copyright clearinghouse. In this case the handset provider is explicitly mentioned as a contributing partner, since not all handsets have the capability of storing the 13 polyphonic ringtones. The handset provider was involved in the process of service development.
In sum, this case presents a picture of a core triangle consisting of a dominant network operator, an intermediary that appears as a structural partner but also plays contributing and supporting roles, and a media firm classified as a structural partner for providing the brand. The raw content suppliers are supporting and only indirectly involved by producing hit songs, voices, and sounds, which all can be easily replaced.
Case 3: Finder
Finder is a location-based i-mode service offered by E-Plus in Germany. The service enables the consumer to find the nearest hotel, restaurant, taxi, or ATM. The content and geographical information are updated on a regular basis and stored in databases on the application platform. When a customer sends a request for information to the application platform, its position information is combined with the content and geographical information, and the customer receives the desired information. Actors include the operator E-Plus and Webraska, a worldwide provider of location-based services and telematics software solutions. Webraska also serves as the intermediary between E-Plus and the content providers together with the geographical information provider. Cell Point provides the positioning equipment.
Analysis of the Finder Case
In this third i-mode case the analysis of the resource contributions shows again the same list of resources of the operator. Since this is a location-based service, the operator, E-Plus, contributes also the resource for the user positioning. The operator is again here the structural partner in the network that cannot be replaced. The intermediary Webraska is another structural partner. Webraska is a specialist in location-based applications and is involved in the primary process of real-time geocoding the requested information. Webraska intermediary aggregates the content provided by five other intermediaries who develop content. Besides interesting content, Webraska also needs to update geographical information to create a location-based system (LBS). Webraska chose Navtech because they are a major player in digital maps in the U.S.A. and Europe. Webraska develops the location-based application and controls essential as well as network-specific resources, like in the other i-mode cases. E-Plus maintains contact with the customer. The customer is probably not even aware of a company called Webraska. If a customer finds an error in the information they send this information to E-Plus and E-Plus forwards it to Webraska.
To conclude, the i-mode cases show a similar pattern of a dominant network operator, an intermediary that appears as a structural partner but also plays contributing and supporting roles, and one or two other structural or contributing partners. The raw content suppliers are only supporting, and all can be easily replaced.
Case 4: LBS Directory b
The LBS directory service is a location-based service offered via WAP and SMS. It offers directory-type location information for ATMs, taxis, cinema, hotels, restaurants, events, emergency pharmacies, and fastfood. The service is produced in two steps. First, the content is aggregated, aligned technically (in terms of file formats), geo-coded, checked for quality assurance and then transferred at regular intervals to the operator in an ongoing process. The second step consists of the actual provision of the service, i.e. receiving a service request from the user, positioning the user, matching the request with appropriate content and passing the response, with routing information, back to the user. These two levels of implementation are a result of the service design and implementation that was driven by the operator. Actors consist of the operator, an intermediary, and a group of content providers specifically chosen to provide pre-determined content categories.
Analysis of the LBS Directory Case
The analysis of the resource contributions in this case indicates a noticeably large number of essential resources all being contributed by one actor, the network operator (see Table  8 ). This is due to its intention to learn as much as possible about the different aspects of providing a location-based service.
The operator is the structural partner in the network that cannot be replaced without the service ceasing to exist. He conceived the service, designed the network in terms of partners and roles, and, as service provider of the LBS directory, provides the branding of the service.
The LBS directory is marketed as a service of this operator so that the identity of the other actors in the network is almost entirely hidden from the customers (information about their involvement in the service is available on the Internet). In essence, the operator carries out all the activities that imply some form of customer contact: billing, marketing, and customer support and service provision. Other essential contributions of the operator are the provision of the network on which the service runs and the user positioning.
The intermediary controls several network-specific and generic resources, appearing as both a contributing and a supporting partner. This position is due to the intermediary's explicit strategy to provide generic resources (i.e., finalized content and content development) that are typically supplied to the value network by the supporting partners but for which no adequate content provider could be identified in the market. Thus, in the long run, the intermediary could replace at least some of the content providers and add to its own importance in the network.
As a contributing partner, it has established the service-specific portfolio of content partners for the network, and it constitutes the single point of contact for both the network operator and the content providers. Content quality management implies a range of checks and procedures to align and standardise the content from different sources, such as completeness of required fields, spell checking, and address correction. Regardless of existing geocodes in the content databases, all content is geocoded according to one standard (i.e., the points/ events of interests are enhanced with the X/Y coordinates of their actual geographical location). Finally, the intermediary also provides technical customer support for queries about the LBS directory. These queries are passed on to the intermediary by the operator, while the solution or response from the intermediary is passed to the customer via the operator.
Other resources contributed to the LBS directory are related to its technical competence; for example, working with the database formats preferred by the operator and aligning content from a diverse range of content providers that are able to submit their input in whatever format suits them.
Essentially, the content providers are supporting partners in this value network, left to supply generic resources, for example content in specific categories. Each of them develops and then provides one type of content (in which they are typically market leader) to the content aggregator (the intermediary). The content they produce can be used and sold in a range of projects so no technical adjustments are required to their content that may imply extra costs.
In sum, this presents a clear picture of the relative position of the different actors in this network, showing a dominant network operator as the sole structural partner, the intermediary as both a contributing and a supporting partner, and the content providers as supporting partners. All partner types in this network base their position on both tangible and intangible resources.
Case 5: Botfighter
Botfighter is the world's first location-based mobile game that uses mobile positioning information from an operator's network and is played using a standard GSM phone with SMS capabilities. On a Web site, the player designs a robot, which will be used to carry out a mission. The mission, which is obtained through the phone or Web site, involves another player, either a friend or one who is randomly assigned. Information concerning the location of the opponent is provided through the robot's radar system (the mobile handset). Botfighter's service network includes both companies and end-users, who provide content via the game's Web site. The service was conceived by It's Alive!, which maintains the game and organizes the Web site and the geographical information. The game, along with other Telia content, is hosted on a platform by Mobilaris. Ericsson provides the positioning equipment.
Analysis of the Botfighter Case
Overall a mixed picture of the relative position of different actors in this value network arises (see Table 9 ). Essential resource contributions are made by a number of different actors that seem to form a core of structural partners to produce the service: Telia, It's Alive!, Ericsson, and Mobilaris. Telia provides the infrastructure, marketing, and branding as well as customer support. It integrates the various technologies that are necessary to offer the service to the end-customer and also contributes the billing relation. Whilst service idea was proposed by It's Alive, Telia conceived the value network design and allocated revenue streams to the other actors within the network. At the start of the project, the cooperation between the two companies was intensive addressing technical issues, graphical interface for the Web presence, and integration aspects.
It's Alive appears at all levels, contributing essential, network-specific, and generic resources. Its essential contributions consist of the game service conception and design and the application provision. It also maintains the Web site and the application, which are networkspecific resource contributions. Furthermore, the finalized content (e.g., missions) provided by It's Alive is a supporting resource. It's Alive! has its own GIS data provider (Cartesia) and integrates the GIS data into the Botfighter Web site. While It's Alive did not use the GIS server from Telia at the time of the empirical research, discussions were planned about whether It's Alive may use Telia's GIS server. For Telia, this would mean consistency in terms of recognizable maps across its service offerings. Its'Alive!'s function as an intermediary between network operator and other partners (typically content providers) is less apparent than in the other cases. There is only one "formal" content provider (Cartesia) aside from the end-users who can act as informal content providers via the Web site.
Whilst the Botfighter application could be fully integrated into the network of Telia, Telia decided to run the application on a platform that can be used as middleware. This service management platform, bridging end-user services and the complexity of the mobile network infrastructure, is provided by Mobilaris. Mobilaris only has a relationship with Telia to provide the platform. The lack of a formal relationship between Mobilaris and It's Alive, despite the fact that the Botfighter application needs to be programmed according to the API (Application Protocol Interface) of Mobilaris, is striking and suggests that Telia wants to exert control over the interaction of its value network partners.
Ericsson provides the positioning technology to offer a location-based service. This Mobile Positioning System (MPS) enables the whereabouts of mobile phones to be made known to providers of location-based services. It is the outcome of a joint venture between Telia and Ericsson called Team Positioning that was established with the aim of providing Telia with the best possible system for services based on GSM-based positioning. As such it consti-tutes an essential resource contribution to the Botfighter value network. By participating in this value network, Ericsson is able to learn from a network operator and its end-customer requirements in order to enhance the MPS. The obtained know-how provides insight and arguments for it when selling its product to other network operators. The generic resource contributions by Cartesia, that is, the geographical data that is built into the Botfighter Web site, and Genuity, that is, hosting the Botfighter Web site, are easily substituted. An unusual actor in this network is the user of the game whose involvement via the Web site, that is, to design the robot, means that he supplies raw content. Nevertheless users can be replaced easily if they choose to opt out of the game.
Summary of findings -Cross-Case Analysis
To summarise the findings from the individual cases and to assist with the cross-case analysis, Table 3 provides an overview of the partners in the different cases. In all cases, a network operator and an intermediary can be distinguished that contribute a variety of resources, although the intermediary function is less apparent in the Botfighter case. In addition a content supplier, as a raw content supplier or as a supplier of adapted content, is present in all cases. Besides those three kinds of partners, different case-specific partners appear.
As far as network operators are concerned, they appear as structural partners in all five cases. Natsuno (2003) argued that that the decisive difference between Japan, the U.S., and Europe is that neither of the latter two had a telecommunications provider like DoCoMo with the will to grow a new business and service based on a comprehensive view of the ecosystem. It seems that Europe started to follow the example of Japan.
In four out of our five cases, the intermediaries appear as structural partners. The crucial resource that allows them to claim such a strong position in their respective network is service conception and design. The only case where the intermediary does not control this resource is the LBS directory, where the network operator initiated the service and kept hold of the service design.
Furthermore the cross-case comparison reveals that the "same" resource, for example, customer support, can vary in importance in the different networks. The implication is that the possession of a particular resource -with the exception of the possession of the network -does not necessarily propel the actor into a specific position within the network. It is the composition of resources that is important. With respect to the distinction between tangible and intangible resources, we observe that in several cases (Botfighter, Finder, Radio538) the supporting partners are limited to providing tangible resources whereas the contributing and structural partners in all cases are, with a few exceptions, providing tangible and intangible resources. Whilst intangible resources are particularly immobile, difficult to imitate or substitute, these partners base their position in the value network on the combination of both tangible and intangible resource contributions.
The position of the content providers in our value networks for mobile information and entertainment services is, perhaps surprisingly, of lesser importance. These services are designed to deliver content and, therefore, content could have been expected to show up as an essential resource. However, content providers never appear as structural partners that can easily assert their place in the network. In our cases content providers are either contrib- Table 3 . Cross-case findings uting or supporting partners that can be replaced fairly easily in their respective networks. Considering the type of content involved, this is of such a generic nature (in the case of MyBabes and Radio538, raw content that is developed and finalized by other partners), it is mainly supporting and complementing the functionality of the service (e.g., information supporting the search and find functions for the Finder, LBS Directory, and Botfighter cases, the application for which is run by other partners) rather than constituting a unique service element in its own right that it could be easily provided by a different party without affecting the function or quality of the overall mobile service. So it is both substitutable (because other content providers of such generic content could be easily found) and imitable (because the content is not so unique that it is protected by tight copyright provisions).
GIS application

Conclusions
"Content is king" was the adagio when convergence among telecommunication and media industries seemed inevitable not so long ago. However, analysis of the case studies in this paper shows that this period is gone. The mobile services examined in this paper are offered jointly by a network operator, an intermediary, and one or more content providers. The network operator is the structural partner who controls the value network. The intermediary plays an important role in coordinating the production of specific services on the network, with resources like application provision, geocoding, and content aggregation. The service concept further enhances their position in their network. In everyday life, the intermediary is referred to as service or application provider. And the content provider? The activities related to content show a dispersion of effort in which content supply alone can be divided among many actors. But more essential ones, such as content development, are contributed by other actors, typically the intermediaries. We conclude that the content providers are not even princes or princesses; content provision of generic content alone (which is highly imitable and substitutable) does not propel them into a strong position in the value network. This confirms our proposition that actor power stems from the characteristics (degree of mobility, imitability, and substitutability) of the resources.
This does not imply, however, that content per se will always fall into the generic resource category. More advanced mobile information and, especially, entertainment services are coming to the market now, offering video streams and downloads and TV via the UMTS network. Examples of services that are difficult to substitutable are those produced by especially skilled professionals and requiring dedicated platforms, for example, high-quality video criticisms of theater and sport events.
Exclusive, that is, rights-protected, content (e.g., exclusive live coverage of Eurodivision football competitions via Internet Protocol Television by Versatel in the Netherlands in the fixed environment) clearly falls into the property-based resource type category, which is characterized by imperfect imitability. The more unimitable the content offered in the mobile environment becomes, the more we can expect that the content providers will be confirmed in the critical position -assuming the role of a structural partner rather than a supporting one -that they are so often praised for. Then it will be difficult, if not impossible, to substitute them easily.
While it may appear obvious that the network operators have a strong position in the value network, this is due largely to their external-facing orientation. Even in the case where the intermediary would act as the dominant structural partner, it may still appear that the operator is in this position. Thus, the theoretical framework constructed in this paper provides a basis for a detailed analysis and, as such, it presents a valuable tool that extends the view beyond mere network operator dominance to confirm and categorize the resource-based "status" of all actors involved in such value networks, based on their contributions to the service. Moreover, this framework serves as a useful tool for comparing and contrasting different value networks for mobile services in terms of their resource-based configuration and dynamics among actors. 
